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The prevalence and severity of asthma is rising in many developed countries.1-3 The economic impact is staggering, with treatment costs in 1990 amounting to US$6-4 billion of the US health bill,4 and about one billion pounds sterling in the United Kingdom at the same period.5 Eczema and rhinitis add substantially to this burden. Furthermore, there is the social cost with significant loss of school and work days.
Although it is known that the principal aetiological factor in asthma is atopy,6 the factors responsible for this observed increase are uncertain. There has been speculation that changes in lifestyle and urbanisation in industrialised countries may be partly responsible.7 8 This stems from the observation that the prevalence of asthma and allergic diseases appears to be lower in the Asian Pacific countries than in the West. [9] [10] [11] [12] However, the prevalence of childhood asthma in Singapore is increasing similarly, with cumulative asthma prevalence in schoolchildren rising from 5 5% to 14-7% between 1969 and 1987. 13 14 Some of this increase may be explained by differences in survey methods and an increased awareness of asthma diagnosis.
It is therefore important that epidemiological surveys on asthma are standardised to enable international and temporal comparisons. Moreover, international studies of asthma prevalence and severity could provide insights into the risk factors responsible for this rising asthma burden. To this end, an international childhood asthma prevalence study, the international study of asthma and allergies in children (ISAAC) was formed in 1992. 15 In phase 1 of this ISAAC study, standardised written and video questionnaires were developed.
We have analysed the results of the ISAAC phase 1 written questionnaire survey of schoolchildren in Singapore. The population consists of Chinese (75%), Malays (15%), and Indians (10%), so racial differences in the prevalence and severity of asthma, rhinitis, and eczema were evaluated. We attempted to compare our results with those from other studies using the same ISAAC protocol.'6 17
Methods

QUESTIONNAIRES
The ISAAC written questionnaire for asthma was identical to those used previously'6 (appendix). It concentrated on past and current wheezing episodes, wheezing frequency, sleep disturbance and speech limitation during attacks, exercise induced wheezing, persistent cough unrelated to respiratory infections, and a doctor's diagnosis of asthma. In addition, ISAAC core questions were included regarding the presence and severity of rhinitis and eczema (appendix). We assessed socioeconomic status by asking respondents for total family income and type of residence (public housing, condominium, or landed houses). The total family monthly income was categorised as <S$1000, S$1000-1999, S$2000-3999, and >S$4000, corresponding to the bottom 16th centile, bottom 16th-43rd centile, top 24th-57th centile, and top 24th centile, respectively, according to the Singapore population census in 1990.18 The response rate for family income was only 47%, as most of the 12-15 year olds who completed the questionnaire were unable to provide the information.
DATA COLLECTION AND ANALYSIS
We studied two age groups of schoolchildren (6-7 years, and 12-15 years). Thirty schools from all parts of Singapore were randomly selected, of which 21 consented to participate. The parents of the 6-7 year olds were the (table 2) . Reported symptoms of wheezing were observed to be higher in the 6-7 year age group, males, and higher socioeconomic groups. Statistical comparisons of these differences were made using multiple logistic regression (see below).
Although persistent rhinitis was the most commonly reported atopic symptom, the frequency with which these respondents reported hayfever was extremely low (275/6086, 4-5%) ( @Atopy=show symptoms of other atopic diseases. Symptoms of rhinitis and eczema were used to define the atopic status (atopic) in the analysis for asthma, while symptoms of asthma and eczema were used for rhinitis). bEver wheeze was defined as a positive response for every wheezing, or wheezing with exercise in the written questionnaire.
*p<0-05, tp<0-01, tp<0 001.
Our figures are comparable with a recent nationwide ISAAC survey in Great Britain, which reported cumulative and current prevalence of wheezing of 23% and 15%.17 The prevalence of diagnosed asthma was higher in our population (20-0%) than in the British study (13/1%). Thus our local prevalence figures probably lie somewhere between those of the West and developing countries. The reported cumulative and current prevalence of wheezing in southern China are reported to be as low as 1-9 and 1 1%. 21 Singaporean Chinese are of southern Chinese descent, suggesting that geographical differences in wheezing and asthma prevalence may be influenced more by environment than genetics.
As expected, there was a strong association between reported asthma symptoms and symptoms of other atopic disorders (p<O0OO1). Persistent rhinitis was found to be the most common symptom reported, with cumulative and current prevalence of 44 5% and 37 1%, respectively. When confined to those with concomitant symptoms of itchy eyes, a clinical indicator of allergic rhinitis, the current prevalence was 15A4%, slightly higher than the prevalence ranges of 6-12% in other populations. [22] [23] [24] The lack of seasonality of rhinitis symptoms in our population is consistent with the tropical climate and the high frequency of sensitivity to house dust mite allergens in our atopic subjects.25 Eczema is the least common allergic disorder in our population, with a current prevalence of rashes of typical distribution of 6.9%, a figure comparable with reported prevalence of childhood eczema in Taiwan26 and mainland China.2' Multiple logistic regression analysis, which adjusts for confounding variables, was used to evaluate the effects of age, sex, race, and socioeconomic status on the prevalence and severity of wheezing, rhinitis, and eczema (table 4). Higher prevalence of wheezing and other atopy related symptoms was observed in the higher socioeconomic group, but the lower income group experienced more severe disease. The former observation has also been reported in studies conducted in the United Kingdom.27 30 A previous survey on adult asthma in Singapore3l showed increased prevalence in Indians and Malays compared to Chinese, but our data indicate that the prevalence is similar in all racial groups. The Indians and Malays, however, had more severe asthma than the Chinese. Although the reasons for this difference are not evident, previous work suggests that environmental factors such as smoking and rearing of pets are important.3' Another possibility might be the smaller airways inherently present in Malay and Indian children.32 This study was part of an international effort to evaluate and compare the epidemiology of asthma and allergic disease around the world. Our results suggest that atopic disorders are an increasing problem not only in the West but also in an Asian population. It appears that demographic and socioeconomic factors both play a role in influencing the prevalence and severity of these disorders. The reasons behind these differences will be evaluated with the ISAAC phase II protocol which is currently being formulated.
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